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Background Skin–to–skin contact (SSC) between mother and new-
born offers numerous protective effects, however it is an intervention 
that has been under–utilized. Our objectives are to understand which 
newborns in Bangladesh and Nigeria receive SSC and whether SSC is 
associated with the early initiation of breastfeeding.
Methods Demographic and Health Survey (DHS) data were used to 
study the characteristics of newborns receiving SSC for non–facility 
births in Nigeria (DHS 2013) and for both facility and non–facility 
births in Bangladesh (DHS 2014). Multivariable logistic regression was 
used to study the association between SSC and early initiation of breast-
feeding after controlling for key socio–demographic, maternal and 
newborn–related factors.
Results Only 10% of newborns in Nigeria and 26% of newborns in 
Bangladesh received SSC. In the regression models, SSC was signifi-
cantly associated with the early initiation of breastfeeding in both coun-
tries (OR = 1.42, 95% CI 1.15–1.76 for Nigeria; OR = 1.27, 95% CI 
1.04–1.55, for Bangladesh). Findings from the regression analysis for 
Bangladesh revealed that newborns born by Cesarean section had a 
67% lower odds of early initiation of breastfeeding than those born by 
normal delivery (OR = 0.33, 95% CI 0.26–0.43). Also in Bangladesh 
newborns born in a health facility had a 30% lower odds of early ini-
tiation of breastfeeding than those born in non–facility environments 
(OR = 0.70, 95% CI 0.53–0.92). Early initiation of breastfeeding was 
significantly associated with parity, urban residence and wealth in Ni-
geria. Geographic area was significant in the regression analyses for 
both Bangladesh and Nigeria.
Conclusions Coverage of SSC is very low in the two countries, despite 
its benefits for newborns without complications. SSC has the potential 
to save newborn lives. There is a need to prioritize training of health 
providers on the implementation of essential newborn care including 
SSC. Community engagement is also needed to ensure that all women 
and their families regardless of residence, socio–economic status, place 
or type of delivery, understand the benefits of SSC and early initiation 
of breastfeeding.
Globally there were an estimated 5.9 million deaths to children under–five 
in the year 2015, and 45% of these deaths occurred during the neonatal 
period, the first month of life [1]. While there have been substantial reduc-
tions in under–five mortality, reductions in neonatal mortality have been 
less pronounced. From 1990 to 2015 under–five mortality fell by 52% 
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compared to 42% for neonatal mortality [1]. The main causes of under–five mortality are now prematu-
rity, pneumonia; and intrapartum–related conditions including birth asphyxia [2]. Notably two of the top 
three main causes of death occur either exclusively in the neonatal period (birth asphyxia) or mostly in 
the neonatal period (prematurity), while pneumonia is a cause of death for both neonates and children 
1–59 months. The global health community has provided specific recommendations on essential new-
born care (ENC), which refers to care provided to the newborn within the first moments to days of life 
[3]. Components of ENC include thermal care, early and exclusive breastfeeding, appropriate cord care 
and monitoring/early treatment for low birth weight or sick newborns. ENC is intended to enable coun-
tries to protect newborns through the implementation of simple, yet, life–saving interventions.
The ENC interventions focused on thermal care are intended to ensure that newborns do not develop 
hypothermia (state of being too cold) or hyperthermia (state of being too hot). Newborns regulate tem-
perature less effectively and lose heat more easily compared to adults. These issues are intensified for low 
birth weight and premature newborns [4]. Interventions for thermal care include immediate drying, de-
layed bathing, head covering and skin–to–skin contact (SSC), which is the placement of a naked newborn 
baby prone on the mother’s bare chest soon after birth [5]. The mother and baby may be covered loosely 
with a blanket or cloth, preferable pre–warmed [6]. The newborn baby should remain in that position 
until the end of the first successful breastfeeding [5,7]. In addition to providing warmth, SSC also has 
numerous other benefits including improved attachment between mother and newborn [8–10] and the 
reduction of infant stress [5,11,12]. A Cochrane Review of randomized trials including mother–baby dy-
ads, found that SSC at birth was associated with breastfeeding at one to four months post–birth with a 
risk ratio of 1.25. A total of 13 trials, composing of 702 mother–baby dyads, were included in the review 
for the breastfeeding outcomes [5]. Despite the benefits and the simplicity of SSC as a natural interven-
tion, over time it became common practice to separate newborns from their mothers after delivery often 
due to routine procedures [5,13–5]. In 2012, the American Academy of Pediatrics stated that many ma-
ternal and newborn assessments can be done during SSC or can be delayed until after the critical SSC 
period, so long as the mother and newborn do not have any complications [16].
There is an increased focus on newborn health interventions among the global health community and 
recently some large–scale household surveys have included measures of such interventions. The use of 
population–based data are important, as it can provide some indication of how well a country is imple-
menting SSC in real–life settings. Data on SSC are only currently available from a few household surveys, 
most recently the Nigeria Demographic and Health Survey (DHS) 2013 [17] and the Bangladesh DHS 
2014 [18]. These two countries together accounted for 12% of the world’s neonatal deaths [1].
The first objective of this analysis is to assess the level of practice of SSC in Nigeria and Bangladesh and 
to examine the characteristics of newborns who are receiving SSC. Understanding SSC by key factors is 
essential in efforts to improve coverage of this intervention. The second objective is to determine wheth-
er SSC is associated with the early initiation of breastfeeding, defined as breastfeeding within the first hour 
of life. Early initiation of breastfeeding is an important outcome to study for several reasons. First milk or 
colostrum is rich in protective factors including antibodies and vitamin A, and early breastfeeding is a 
pivotal step towards longer–term and exclusive breastfeeding [19]. Trials in Nepal and Ghana have found 
that early initiation of breastfeeding could prevent 19% and 22%, respectively, of neonatal deaths [20,21].
METHODS
Data sources
We used data from the 2013 Nigeria DHS and the 2014 Bangladesh DHS. The DHS are a source of na-
tionally representative data for monitoring socio–economic and health indicators at the population level. 
In sampled households women age 15–49 are eligible to participate, but in some countries, such as Ban-
gladesh, only ever–married women 15–49 are eligible to participate. The sample is based on a stratified 
two–stage cluster design. The first stage is the sample enumeration area (SEA), and the second stage is a 
list of households from each SEA. The samples are representative at the national, urban/rural residence 
and regional levels. For both Nigeria and Bangladesh we restricted our sample to women with a live birth. 
For Nigeria the question on SSC was asked of the most recent birth in the past five years for non–facility 
births only. For Bangladesh the question on SSC was asked of the most recent birth in the past three years 
for both facility and non–facility births. (The specific questions are described in the section on the key 
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independent variable.) The sample sizes were 11 966 mother–newborn pairs in Nigeria and 4444 moth-
er–newborn pairs in Bangladesh.
Outcome variable
The dependent variable was early initiation of breastfeeding, defined as breastfeeding within one hour of 
birth. The question was worded the same in both Bangladesh and Nigeria: How long after birth did you first 
put (NAME) to the breast?
The variable was coded as “0” if more than 1 hour and “1” if one hour or less.
Key independent variable
The key independent variable was a dichotomous indicator of SSC for the most recent birth in the past 
three (Bangladesh) or five (Nigeria) years. The questions were slightly different between the two surveys 
as shown below.
Nigeria (non–facility births only): Was (Name) placed on your belly/breast before delivery of the placenta?
Bangladesh (facility and non–facility births): After the birth was (Name) put directly on the bare skin of your 
chest?
Another difference is that in Bangladesh the interviewers were trained to show the respondent a picture 
of the SSC position.
Control variables
Several maternal health variables were studied including mother’s age in years by the following age groups: 
15–19, 20–24, 25–34, 35+; education (none, primary, secondary or higher); current marital status (mar-
ried, not married) and parity (1, 2–3, 4+). The analysis included two socio–economic variables – urban 
residence and wealth quintile and a demographic variable–subnational region of residence (which were 
zones for Nigeria and divisions for Bangladesh). Several delivery–rated factors were studied including 
Cesarean delivery (yes/no: Bangladesh only); facility delivery (yes/no Bangladesh only; facility vs non–fa-
cility) and type of delivery attendant [skilled birth attendant (SBA) vs unskilled birth attendant]. SBA was 
defined as a doctor, nurse or midwife in accordance with the global definition. We included mother’s per-
ceptions of her baby’s birthweight (small, average, large, large) to understand any differentials in SSC by 
perceived size of the baby.
Analysis
The analysis was carried out separately for each country. Bivariate analyses (using Pearson χ2 test) com-
pared several control variables for mothers reporting SSC immediately after birth to those who did not. 
In multivariate logistic regressions, early breastfeeding was regressed on SSC, controlling for all of the 
maternal and infant–related variables mentioned in the section above.
RESULTS
Table 1 shows column percentages of SSC by key characteristics of the mother and newborn in Nigeria. 
Only about 10% of mothers (1217/12 265) reported SSC, and there was little difference between moth-
ers whose newborns received SSC and mothers whose newborns did not receive SSC. However, there 
was one significant difference. Newborns who were perceived to be large were significantly more likely 
to experience SSC than smaller newborns. About 55% of the newborns who received SSC were perceived 
to be large, compared to 29% and 16% for those perceived to be average and small, respectively.
Table 2 shows column percentages of SSC by key characteristics for the Bangladesh sample. Overall, 
about 26% of mothers (1210/4586) reported SSC with their newborn, and once again there was little dif-
ference between mothers whose newborns received SSC vs those that did not. The only significant find-
ing was that newborns of parity 2–3 were significantly more likely to have experienced SSC with their 
mothers compared to newborns of parity one and higher parity. Of the newborns receiving SSC 50% were 
of parity 2–3 compared to 39% for newborns of parity one and 11% for newborns of parity 4 and high-
er. This finding, however was only significant at P < 0.10.
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Table 3 shows results from regression analyses of early breastfeeding on SSC, controlling for key charac-
teristics of mothers and newborns. In both Nigeria and Bangladesh, SSC was associated with significant-
ly increased odds of early breastfeeding, controlling for all other variables in the models. The odds of 
early breastfeeding was 42% for newborns receiving SSC in Nigeria and 27% for newborns receiving SSC 
in Bangladesh (odds ratio (OR) = 1.42, 95% confidence interval (CI) 1.15–1.76; OR = 1.27, 95% CI 1.04–
1.55, respectively). Also, in Nigeria several maternal demographic variables were associated with increased 
odds of early breastfeeding. Newborns of parity 2 or 3 had a 23% increased odds of SSC than newborns 
of parity 1 (OR = 1.23, 95% CI 1.02–1.50). Compared to North Central, the referent region, the odds of 
early breastfeeding were significantly lower for newborns in North West, South East and Southwest. New-
borns from wealthier households were significantly more likely to experience early breastfeeding than 
newborns from the very poorest households. The odds ranged from 30% to 59% depending on the spe-
cific wealth quintile.
The results for Bangladesh indicated that Cesarean delivery was associated with a 67% lower odds of ear-
ly breastfeeding (OR = 0.33, 95% CI 0.26–0.43), and facility delivery was associated with a 30% lower 
Table 1. Skin-to-skin contact by key characteristics in Nigeria: Last non–facility birth in past five years  
(survey–weighted column percentages and counts)
Skin–to–Skin contact
Yes No Total P
10% (n = 1217) 90% (n = 11 048) 100.0% (N = 12 265)
Mother’s age: % n % n % n
15–19 7.9 96 7.7 850 7.7 946
20–24 20.3 248 20.9 2305 20.8 2551
25–34 45.2 551 44.9 4964 45.0 5515
35–49 26.6 323 26.5 2929 26.5 3249
Parity:
1 13.8 168 14.6 1616 14.6 1784
2–3 26.4 321 29.2 3223 28.9 3545
4+ 59.8 728 56.2 6204 56.5 6932
Mother’s education:
None 70.3 856 68.2 7538 68.5 8394
Primary 17.8 217 17.0 1877 17.1 2093
Secondary+ 11.8 144 14.8 1633 14.5 1774
Zone:
North Central 16.3 198 11.1 1227 11.6 1425
North East 33.8 412 20.4 2253 21.7 2665
North West 42.9 523 52.6 5809 51.6 6332
South East 1.2 14 2.7 297 2.5 312
South South 4.1 50 7.3 806 7.0 856
South West 1.7 21 5.9 651 5.5 672
Residence:
Urban 18.7 228 20.4 2263 20.3 2486
Rural 81.3 990 79.6 8785 79.7 9775
Wealth:
Poorest 38.6 470 34.8 3843 35.2 4313
Second 27.2 331 29.8 3294 29.6 3624
Middle 18.2 221 18.6 2057 18.6 2279
Fourth 11.5 140 11.8 1300 11.7 1438
Richest 4.6 56 5.0 553 4.9 606
Estimated size at birth:
Small 16.0 193 18.0 1973 17.8 2167
Average 29.4 355 42.2 4630 40.9 4985
Large 54.7 662 39.9 4378 41.3 5040  < 0.001
Attendant at delivery:
Doctor/midwife/Nurse 5.5 67 3.8 417 4.0 484
Unskilled provider/friend/
family member/other
94.5 1141 96.2 10 588 96.0 11 729
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odds of early breastfeeding (OR = 0.70, 95% CI 0.53–0.92). There were also two significant effects for di-
vision. Compared to the referent division, Barisal, residence in Rangpur was associated with a 50% high-
er odds of early breastfeeding (OR = 1.50, 95% CI 1.03–2.17) and in Sylhet with a 42% higher odds of 
early breastfeeding (OR = 1.42, 95% CI 1.02–1.96).
Table 2. Skin–to–skin contact by key characteristics in Bangladesh: last birth in past three years (survey–weighted 
column percentages and counts)
Skin–to–Skin contact
Yes No Total P
26% (n = 1210) 84% (n = 3376) 100.0% (N = 4586)
Mother’s age: % n % n % n
15–19 19.7 238 21.3 718 20.9 957
20–24 33.2 401 33.7 1138 33.6 1540
25–34 41.9 506 38.7 1305 39.5 1812
35–49 5.2 63 6.3 214 6.0 277
Parity:
1 38.5 465 40.1 1352 39.6 1818
2–3 50.3 609 45.1 1524 46.5 2132
4+ 11.2 136 14.8 500 13.9 636  < 0.1
Mother’s education:
None 11.8 143 15.1 508 14.2 651
Primary 28.6 346 27.7 936 28.0 1283
Secondary+ 59.6 721 57.2 1931 57.8 2652
Division:
Barisal 6.1 74 5.7 192 5.8 267
Chittagong 17.5 212 23.4 791 21.9 1003
Dhaka 40.2 486 33.6 1135 35.4 1621
Khulna 8.6 104 7.7 259 7.9 363
Rajshahi 9.0 109 10.5 353 10.1 462
Rangpur 9.5 114 9.8 332 9.7 446
Sylhet 9.1 110 9.3 314 9.2 424
Residence:
Urban 26.2 317 26.1 881 26.1 1198
Rural 73.8 893 73.9 2495 73.9 3388
Wealth:
Poorest 22.1 268 21.6 730 21.8 997
Second 17.6 213 19.5 659 19.0 872
Middle 19.7 238 18.7 632 19.0 870
Fourth 22.0 266 20.0 675 20.5 942
Richest 18.6 225 20.2 680 19.7 905
Estimated size at birth:
Small 22.7 275 18.9 637 19.9 912
Average 65.5 793 67.9 2291 67.3 3084
Large 11.7 142 13.2 447 12.8 589
Delivery location:
Home 58.0 701 62.8 2121 61.6 2822
Health facility 38.6 466 34.8 1175 35.8 1641
Public 15.5* 187 12.1 409 13.0 596
Private 23.1* 279 22.7 767 22.8 1046
Other 3.4 41 2.4 80 2.6 121
Attendant at delivery:
Doctor/midwife/nurse 33.3 402 31.7 1064 32.1 1465
Unskilled provider/friend/
family member/other
66.7 803 68.3 2293 67.9 3096
Caesarean delivery:
Yes 23.3 281 24.2 817 24.0 1099
No 76.7 928 75.8 2558 76.0 3486
*Percentages of total deliveries.
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Table 3. Survey–weighted logistic regression analysis of early breastfeeding on skin–to–skin contact for the most 
recent birth, controlling for maternal and infant characteristics
characteriStic nigeria (n = 11 419) BangladeSh (n = 4262)
Predictor variable OR 95% CI OR 95% CI
Skin–to–skin contact 1.42‡ 1.15, 1.76 1.27* 1.04, 1.55
Delivery characteristics
Facility delivery:
No NA 1.00
Yes 0.70* 0.53, 0.92
Caesarean delivery:
No NA 1.00
Yes 0.33‡ 0.26, 0.43
Estimated size at birth:
Small 1.00 1.00
Average 1.10 0.94, 1.28 1.06 0.87, 1.31
Large 1.08 0.92, 1.26 0.96 0.68, 1.35
Attendant at delivery:
Unskilled provider/friend/family 
member/other
1.00 1.00
Doctor/midwife/nurse 1.03 (0.78, 1.37) 1.43 0.98, 2.09
Maternal demographic characteristics
Age:
15–19 1.00 1.00
20–24 1.07 0.86, 1.32 1.14 0.92, 1.42
25–34 1.15 0.92, 1.45 0.94 0.73, 1.20
35–49 1.23 1.02, 1.50 0.74 0.44, 1.25
Parity:
1 1.00 1.00
2–3 1.23* 1.02, 1.50 1.08 0.90, 1.31
4+ 1.18 0.95, 1.47 1.04 0.75, 1.43
Zone/Division:
Nigeria Bangladesh
North Central Barisal 1.00 1.00
North East Chittago 1.21 0.95, 1.55 0.83 0.60, 1.14
North West Dhaka 0.58‡ 0.46, 0.73 1.15 0.80, 1.64
South East Khulna 0.45† 0.28, 0.71 0.81 0.57, 1.14
South South Rajshahi 0.92 0.71, 1.18 1.22 0.88, 1.70
South West Rangpur 0.40‡ 0.28, 0.57 1.50* 1.03, 2.17
Sylhet 1.42* (1.02, 1.96)
Residence:
Rural 1.00 1.00
Urban 1.91‡ 1.49, 2.43 0.85 0.67, 1.08
Education:
None 1.00 1.00
Primary 1.07 0.91, 1.26 0.90 0.66, 1.22
Secondary+ 1.05 0.86, 1.28 0.86 0.65, 1.13
Wealth:
Poorest 1.00 1.00
Second 1.30‡ 1.08, 1.58 0.85 0.66, 1.10
Middle 1.37* 1.08, 1.75 0.93 0.70, 1.26
Fourth 1.59† 1.20, 2.11 1.13 0.84, 1.52
Richest 1.47* 1.00, 2.16 1.06 0.75, 1.51
Marital status:
Not married 1.00 1.00
Married 0.96 0.76, 1.21 1.00 0.41, 2.44
*P < 0.05.
†P < 0.01.
‡P < 0.001.
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DISCUSSION
SSC is a natural intervention with numerous benefits, yet it is under–practiced as many mothers and new-
borns are separated after birth often due to routine procedures [5,13–15]. SSC has been studied as part 
of trials, but this is the first analysis to use population–level data to look at coverage and factors related 
to coverage. Associations between SSC with the early initiation of breastfeeding were also studied given 
the numerous benefits of early breastfeeding, including reduced infant mortality [20,21]. SSC is also con-
sidered step 4 of 10 Steps to Successfully Breastfeeding promoted by the Baby Friendly Hospital Initiative 
[22].
In our study, we found low coverage of SSC in both Nigeria (10%) and Bangladesh (26%) and few differ-
ences between newborns receiving SSC and those not receiving SSC. Though an uncommon interven-
tion, in the regression models SSC was significantly associated with early initiation of breastfeeding in 
both Nigeria and Bangladesh. Thus, our results support findings from trials indicating that SSC is associ-
ated with improved breastfeeding outcomes [5] and specifically with early breastfeeding.
Another key finding from the first regression models was that in Bangladesh newborns born in a health 
facility were less likely to experience early breastfeeding than those born in non–facility environments. 
There are several plausible explanations for this finding. Some of the mothers and babies may have gone 
to the facility because of a complication, and this complication may have required separation beyond one 
hour. A second possible explanation involves health facility procedures, which often require the immedi-
ate separation of mother and newborns, which in turn prevents both SSC and early breastfeeding. Many 
maternal and newborn assessments can actually be done during SSC or can be delayed until after the 
critical SSC period, so long as the mother and newborn do not have any complications [16,23–25]. Find-
ings from Bangladesh revealed that newborns of mothers who had a Cesarean section were significantly 
less likely to be breastfed early. Other studies have found the same results [26,27], but there is an increas-
ing recognition that health facilities must implement protocols that allow mothers who have a Cesarean 
section to breastfeed early. The Baby Friendly Hospital Initiative recommends that SSC can actually begin 
in the operating theater (after a Cesarean section) when the mother is alert [22,25].
Skilled delivery in a health facility is promoted as an essential strategy to improve both maternal and new-
born health [28,29]. The ideal situation would be for women to deliver in a health facility with a SBA 
who can oversee SSC, as mother and baby should be monitored in case any complication or safety con-
cerns should arise [30].
Other significant findings from the regression analyses are also worthy to note. In both countries there 
were some differences by zone or division. In Nigeria the northern zones are generally poorer than the 
southern zones. However early breastfeeding was less common in the southern zones than in the North 
Central zone. A study by Berde and Yalcin also found variation in the early initiation of breastfeeding by 
zone [31]. Our results from Bangladesh indicated that early breastfeeding was more common in Rangpur 
and Sylhet, the poorest divisions, compared to Barisal. A systematic review of early breastfeeding in South 
Asia also found geographic differences in the early initiation of breastfeeding within countries and also 
highlighted the influence of traditional practices, which may vary within countries [32]. Another system-
atic review highlighted the importance of the knowledge and beliefs of family members, particularly for 
women who deliver at home [33]. A study from Nepal attributed variations in early breastfeeding to many 
factors including socioeconomic factors, geographic terrain and the availability of formula [34]. Our find-
ings from Nigeria suggested that wealthier and urban women as well as those of parity 2 or 3, had in-
creased odds of having their newborns initiate breastfeeding early. These women may have greater knowl-
edge than their counterparts and some previous experience with breastfeeding. Perceived size at birth was 
not significant in our regression analyses, but other studies have found that low birthweight and prema-
ture newborns are less likely to be breastfed early than normal weight and term newborns [32,33]. Taken 
together, these comprehensive findings suggest that there is a need to ensure equitable diffusion of knowl-
edge on the importance of early breastfeeding and SSC to all delivery attendants and to all women and 
families regardless of wealth, parity or geographic residence.
There are several limitations to this analysis. The questions on SSC were not the same for the two coun-
tries, and SSC was only asked to women who had a non–facility delivery in Nigeria. More broadly addi-
tional work may be needed to validate measures of SSC. A validation study by Blanc et al. 2016 [35] in 
Kenya found that questions on SSC (newborn placed against mother’s chest after delivery and newborn 
was naked on skin, not wrapped in towel) did not perform well in terms of individual–level reporting 
accuracy and population–level accuracy. In this study women’s reports before discharge were compared 
Skin–to–skin contact for early initiation of breastfeeding in Nigeria and Bangladesh
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